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1. INTRODUCTION 

Information technology has made it easy for humans in their daily activities and activities in their 
role as automation technology [1]. So that information technology until now increasingly brings enormous 
benefits in managing data and information [2]. In general, an agency must be supported by services resulting 
from the development of information technology [3, 4]. Electronic commerce (e-Commerce) is the result 
of the development of information technology that is specialized in the business process of selling, 
purchasing or exchanging products, services and exchanging information through the internet network [5]. 
Besides e-commerce is also part of e-business, where the scope of e-business is broader, not only commercial 
but also includes business partners and customer service [6]. So that data transacted through e-commerce is 
able to float the process of big data with this the creation of business intelligence [7]. 

Crude palm oil is one of the types of business in estate crops which occupies an important position 
in the agricultural sector. This is because of the many plants that produce oil or fat, palm oil which produces 
the largest economic value per hectare in the world [8, 9]. In the process of harvesting, oil palm has a harvest 
period of +2 weeks [10]. Reference [11] explained that in the business process, harvesting oil palm, 
both company and individual, sells palm to the palm oil agent and the agent sells the palm oil processing, 
in this case the palm oil mill. Reference [12] also asserted that the process of selling and buying depends on 


Journal homepage: http://beei.org 


Bulletin of Electr Eng & Inf ISSN: 2302-9285 1 1605 


the price that the agent submits to the plantation owner can lead to a monopoly on the price of oil palm for 
which an information system is needed. 

So by implementing e-commerce in the business process of buying and selling palm oil will change 
all marketing activities and also at the same time cut operational costs for trading activities and at the same 
time will create business to business (B2B) [13, 14]. In government, the B2B process that is most often found 
is tender tendering, which is using the LPSE application [15]. Reference [16] has developed the e-commerce 
process by utilizing cooperative principles to become the basis for developing business intelligence (BI). 
Reference [17] promoting BI is increasingly popular and important in an organization or company. 
BI strongly supports the progress of companies from various sectors including the SME sector [18]. BI began 
to be conceptualized from the 1990s but (BI) was introduced in the early 1990s where the use of mobile 
phones was prevalent in the community. 

However, the concept was not adopted by users because of technology and cultural barriers at that 
time until the emergence of smart devices such as smartphones and tablets drew people's attention to 
the advantages of cellular BI [19]. BI is closely related to big data, so that BI continues to be researched in 
order to portray its role as data science and prepare for the optimization of big data in the future [20, 21]. 
For this reason, BI must be supported by a number of (ANN) techniques where one of the appropriate methods 
in forecasting is the simple evolving connectionist system (SECoS) or evolving multi-layer perceptron 
method which is a minimal implementation of the principle of evolving connectionist systems (ECoS) [22, 23]. 
SECoS is very suitable because it has been meticulously by reference [22] by doing big data forecasting by using 
SECoS and the results received are very good with gold price forecasting data. 


2. RESEARCH METHOD 
2.1. Dataset 

The used datasets in this paper are daily CPO price, oil price, inflation rate, and US Dollar index. 
The data sets are recorded during the period of August 1°' 2019 to September 12" 2019. Training data-set is set 
from August 1 2019 to August 29" 2019 and testing data-set is set from August 30" 2019 to September 12" 2019. 
The data were obtained from world crude palm oil futures council website: www. investing.com. 


2.2. Simple evolving connectionist systems (SECoS) 

SECoS is a minimalist implementation of the ECoS principle which is often also called simple 
evolving MLP (multilayer perceptron). SECoS consists of three neuron layers [22, 24]. The first layer is 
an input layer with linear or other transfer functions. The second layer, the hidden layer is the evolving layer, 
and the third neuron layer is the output layer. In the linear activation function is used, and then the activation 
of A in the evolving node n layer is determined by: 


A, =1—D, (1) 


where A, is the activation value at node n and D, is the normalized distance value between the input vector 
and then coming weight vector at that node. What D, distance value is generally calculated using normalized 
Hamming distance: 


ee kal (2) 
where K is the number of input nodes in SECoS, is the input vector, and W is the input weight matrix in 
the evolving layer. Furthermore, learning is done by the SECoS method on the crude palm oil price data. 
The SECoS algorithm is as follows [25]: 
— Propagate input vector I into the network 
— If the maximum activation (A,ax) of the node is smaller than the sensitivity threshold coefficient (Smr), 
then: 
Add a new node 
If not: 
a. Calculate the error value between learning out comes (output vector O.) and actual values 
(output vector Og). 
b. Ifthe error value is greater than the error threshold coefficient (E,,) or the desired output node is not 
active, then: 
Add a new node 
If not: 
Make changes in connection weights on the winning hidden node. 
— Repeat the steps for each input vector 
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When a node is added, the input weight is initialized according to the input vector I and the output 
weight is initialized according to the Og vector output. The propagation process from the hidden layer to 
the output layer can be done in two ways. The first method with the One-of-N propagation method is that 
propagation is only done by the hidden node with the highest activation value. The second method is done by 
the Many-of-N propagation method, that 1s, propagation is only done by hidden nodes that have an activation 
value above the activation threshold. Modification of incoming weights on winning node j is done according 
to the following equation: 


WWii, fi(tt + 1) = WWiL jj (tt) + mmi Mli- WWii ji(t) (3) 


where: 
— WWiéij;(tt) is the entry weightii, jj at (tt) 
— WWi.j(tt + 1) is the entry weightit, jj at (tt + 1) 
— 7M, 1s learning rate 1 


— [I is the component-i at input vector I 
While the weight modification comes out of node j following equation: 


WWij .pp(tt + 1) = WWij .pp(tt) + mm2AAjj x EEpp (4) 


where: 
— WW jj; pp(tt) is the out weightjj, pp at (tt) 
— WW); pp(tt + 1) is the out weightjj, pp at (tt + 1) 
— 2 18 learning rate 2 


— AAjj is activation value from node 


2.3. General architecture 
In general architecture is illustrated by applying the diagram and how it looks in Figure 1. 
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Figure 1. General architecture 


Explanation from step Figure | as follows: 
— Input parameter values such as learning rate which at this stage will be compared with adaptive learning, 
error threshold, and sensitivity threshold. 
— Before conducting the data process, the data to be trained is normalized so that the data to be processed 
has a range from 0 to 1 with (5); 


y= emi (5) 
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where: 
x = CPO price value 
y = Normalization value 
Xmin = Minimum value CPO price 
Xmax = Maximal values CPO price 
— Make the first layer and its node (r,) and initialize the W; input weight, 1 according to input vector I 
and output weight W,, p according to Og vector output. 
— Calculate the activation value by involving the normalized hamming distance formula for each node that 
exists with (1) and (2) and continued with SECoS calculation. 

a. Look for nodes in the evolving layer that have activation value greater than the sensitivity threshold 
parameter. 

b. If there is a node that has an activation value greater than the sensitivity threshold parameter, 
then propagate the data to the output layer. If it doesn't exist, then create a new node as in step 4. 

c. Calculate the error value from the output layer. If the error value is greater than the error threshold 
parameter, then create a new node and return to step 4. If the error value is smaller than the error 
threshold parameter, then change the weight value according to (3) and (4). 

— In data training, do steps | to 4. 
— Find the node that has the highest activation value and propagate the data to the output layer through that node. 
— Calculate the magnitude of the error using MAPE (mean absolute percentage error) with the following (6). 


p na [= 
MAPE = ———— x 100% (6) 
TL 
where: 
a = actual data 
b = result data 
n = lots of data 


3. RESULTS AND DISCUSSION 
3.1. Forecasting process 

Data were analyzed to make it possible to predict big data by SECoS on the price of crude palm oil. 
The analysis, of course, requires several tools to help the process of calculating the SECoS method. 
As a result, the process of providing output is that it requires the SECoS method time in training and testing 
data in order to get the results of big data predictions. In making forecasting using SECoS, first determine 
the value of the parameter to be used. The parameter values that will be used are learning rate 1=0.9, learning 
rate 2=0.6, sensitivity threshold=0.99, error threshold=0.1, and input price data | day before the data to be 
predicted. Normalize the data contained in Table 1 based on (5). Furthermore, forming a vector of data, that 
will be used as input and output in the prediction process. The input used is the CPO price one day before 
the date to be predicted. This data vector can be seen in Table 2. 


Table 1. Data normalization value Table 2. Data vector 


No. Date Price Normalization Input Forecasting Date of forecasting 
value target target 
1. August 1st 2019 514 0 0 0.083333333 August 1st 2019 
2. August 2nd 2019 518  0.083333333 0.083333333 0.25 August 2nd 2019 
3. August 5th 2019 526 0.25 0.25 0.25 August 5th 2019 
4. August 6th 2019 526 025 0.25 0.291666667 August 6th 2019 
5. August 7th 2019 528  0.291666667 0.291666667 0.416666667 August 7th 2019 
6. August 8th 2019 534 0.416666667 0.416666667 0.625 August 8th 2019 
7. August 9th 2019 544 0.625 0.625 0.729166667 August 9th 2019 
8. August]2th2019 549  0.729166667 0.729166667 0.708333333 August 12th 2019 
9. August]3th2019 548  0.708333333 0.708333333 0.833333333 August 13th 2019 
10. Augustl4th2019 554  0.833333333 0.833333333 0.708333333 August 14th 2019 
11. Augustl6th2019 548  0.708333333 0.708333333 0.479166667 August 16th 2019 
12. August19th2019 537 0.479166667 0.479 166667 0.541666667 August 19th 2019 
13. August20th2019 540 =0.541666667 0.541666667 0.75 August 20th 2019 
14. August 21st2019 550 0.75 0.75 0.895833333 August 21st 2019 
15. August 22nd 2019 557 — 0895833333 0.895833333 0.854166667 August 22nd 2019 
16. August 23rd 2019 555 = 0.854166667 0.854166667 1 August 23rd 2019 
17. August26th2019 562 l 1 0.854166667 August 26th 2019 
18. August27th2019 555  0.854166667 0.854166667 0.875 August 27th 2019 
19. August28th2019 556 0.875 0.875 0.8125 August 28th 2019 
20. August29th2019 553 0.8125 0.8125 0 August 29th 2019 
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After doing the vector data, weights W1 and W2. The first input-output vector pair is used as an initial 
weight so that W1=0 and W2=0.083333333 conduct training data. The data used for training ranges from 
August 1 2019 to August 29™ 2019. Data used for the testing process ranges from August 30" 2019 to 
September 12" 2019. The results of this process can be seen in Table 3. Furthermore, the denormalization 
process is carried out to change the forecasting results in Table 3 to the actual values. The results of denormalization 
can be seen in Table 4. Calculate the average error value of the forecasting results in Table 4 using (3) 
and (4). MAPE value generated is equal to 0.035% and the number of hidden nodes produced is 16 data. 


Table 3. Forecasting data results 


No. Date Target Forecasting data results 

1. August 30th 2019 0 0.1 

2. August 31th 2019 0.05303 0.06 

3. September 3rd 2019 0.560606 0.57 

4. September 4th 2019 0.969697 1 

5. | September 5th 2019 0.742424 0.75 

6. September 6th 2019 1 1 

7. September 7th 2019 0.568182 0.55 

8. September 10th 2019 0.954545 1 

9. September 11th2019 0.954545 1 

10. September 12th 2019 0.386364 0.4 

Table 4. Results of forecasting data normalization 
No. Date Target Forecasting data results Error 

1. August 30th 2019 593.3 580 0.1 
2. August 31th 2019 594 525 0.00697 
3. September 3rd 2019 600.7 590.8001 0.009394 
4. September 4th 2019 606.1 587.7333 0.030303 
5. September 5th 2019 603.1 597.0081 0.007576 
6. September 6th 2019 606.5 606.5 0 
7. September 7th 2019 600.8 620.6612 -0.01818 
8. September 10th 2019 605.9 578.3591 0.045455 
9. September 11th2019 605.9 578.3591 0.045455 
10. September 12th 2019 598.4 578 0.013636 


3.2. BI application 

The application of BI will change all marketing activities and at the same time cut operational costs 
for trading activities and at the same time be able to create application-based business to business (B2B). 
The owners of private oil palm plantations can market their crops to online media so that palm oil processing 
companies can make purchases online. This can increase the income of oil palm plantation owners. In addition, 
for crude palm oil plantation companies that have an area of <=10,000 ha or do not have processing, 
the results are sold to the mill, within 2 weeks, they can market or sell to the application so that buyers place 
an order online so as to eliminate the formation of the committee tenders and reduce the budget or burden 
of crude palm oil plantation companies. The application of BI can be seen in the Figure 2. 





Figure 2. Main display 
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Figure 2 can be seen that the initial appearance of e-commerce where crude palm oil plantations, 
both companies and individuals, can purchase and register accounts. Then the account is divided into 2 
namely crude palm oil sellers and crude palm oil buyers. After that the seller gives his palm oil data so that 
buyers can see and bid through the application. Figure 3 shows the appearance of the oil palm being sold. 





Figure 3. Display of system tender 


Figure 3, it can be seen that what is being sold can directly make the bidding process. So with this 
application the addition of the income of the palm oil owner is simulated in Table 1, world palm prices in 
IDR 1,500/kg, while agents accommodate prices of IDR 1,000/kg. From Table 5 it is explained that if 
the seller and buyer of crude palm oil weighing in the palm weight (tons) column has the advantage 
of saving cost. So with the application by implementing this BI will be able to increase the income of oil 
palm plantation owners by 33.3% in each harvest. 


Table 5. Simulation of benefits 


Palm weight Total world Total agent Saved costs % 
(tons) prices container prices 

10 13607775 9071850 4535925 33,3 
100 136077750 90718500 45359250 33,3 
1.000 1360777500 907185000 453592500 33,3 
10.000 13607775000 9071850000 4535925000 33,3 


4. CONCLUSION 

In summary, this paper implements e-commerce by maximizing the B2B process and developing 
a Business Intelligence Model that is specific to the application-based business revenue of crude palm oil 
plantations which is able to increase the income of oil palm plantations by 33.3% per harvest and is able to cut 
operational costs for oil palm trading activities. The application of BI can forecast the price of crude palm oil for 
the next 2 weeks using the ANN concept namely the SECoS method to get a MAPE of 0.035%. 
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